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(54) Network address converting apparatus and storage medium therefor 



(57) A push-type information service to a client 6 or 
7 located within a local network 4 and having only a 
local IP address becomes possible via a network 
address converting apparatus. A network address con- 
version program implementing the network address 
converting process may be stored on a storage 
medium. When assignment of an Internet IP address to 
a client 6 or 7 is requested by a host server 1, an IP 
address assigning unit 12 assigns an Internet ID 
address to that client. An address conversion table pro- 
ducing unit 13 produces an address conversion table 
describing the correspondence between the Internet IP 
address assigned to the client and the local IP address 
of the client. An address converter 14 notifies the host 
server 1 of the assigned Internet IP address. After that, 
if the host server 1 sends data to the acquired Internet 
IP address, the address converter 14 converts the des- 
tination of the data to the corresponding local IP 
address of the client by referring to the address conver- 
sion table. 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

[0001] The present invention relates to a network 
address converting apparatus and a computer readable 
medium on which a network address conversion pro- 
gram is stored, whereby it becomes possible to provide io 
push-type information service via the Internet to a client 
which is located within a local network and which has no 
Internet IP address. 

2. Description of the Related Art is 

[0002] In general, a client connected to, for exam- 
ple, a local area network (LAN) is assigned an IP 
address defined in that LAN {hereinafter referred to as a 
local IP address). When this client communicates with a so 
host server connected to. for example, the Internet 
(hereinafter referred to as an external host), it is 
required that the client use an Internet IP address 
assigned to the client wherein Internet IP addresses are 
managed by Internet Society. 25 
[0003] When a client located within a LAN and hav- 
ing no Internet IP address gets access to an external 
host, the client requests, for example, a router having 
the NAT (network address translation) capability to 
assign an Internet IP address. The router selects one of 30 
Internet IP addresses registered in advance and 
assigns the selected Internet IP address to the client. 
[0004] In the case where data is transmitted from 
the client to the external host, the router having the NAT 
capability converts the local IP address of the client to 35 
the Internet. IP address assigned to that client. On the 
other hand, when data addressed to the client is 
received from the external host, the router converts the 
IP address designating the destination (that is the Inter- 
net IP address assigned to the client) to the local 40 
address of the client. Thus, communication between the 
client within the LAN and the external host is achieved. 
[0005] In recent years, push-type information serv- 
ice is provided in which information is sent from an 
external host to a particular client even when the client 45 
does not issue a request. However, the conventional 
technique does not allow clients within a LAN to receive 
push -type information service. 

[0006] This is because, for example, the router hav- 
ing the NAT capability can assign an Internet IP address so 
to a client only when assignment is requested by the cli- 
ent and cannot assign an Internet IP address to a client 
within the LAN in response to an access request from 
an external host. 

[0007] In view of the above, ft is an object of the ss 
present invention to provide a network address convert- 
ing apparatus and a computer readable storage 
medium on which a network address conversion pro- 



gram is stored, whereby an external host can provide 
push-type information service even to a client within a 
local network via the Internet. 

[0008] It is another object of the present invention to 
provide a network address converting apparatus and a 
computer readable storage medium on which a network 
address conversion program is stored, whereby an 
external host can provide push-type information service 
to a client within a radio communication network includ- 
ing a plurality of subnetworks each including a server 
and a client connected to each other via radio commu- 
nication wherein the client is movable among the plural- 
ity of subnetworks. 

SUMMARY OF THE INVENTION 

[0009] According to an aspect of the invention, 
there is provided a network address converting appara- 
tus for converting a source address or a destination 
address included in data transmitted between an exter- 
nal host server connected to the Internet and a client 
within a local network, the network address converting 
apparatus being characterized in that: when an assign- 
ment request signal requesting assignment of an Inter- 
net IP address to a particular client within the local 
network is received from the external host server, the 
network address converting apparatus assigns an Inter- 
net IP address to the particular client and notifies the 
external host server of the assigned Internet IP 
address; and when data addressed to the assigned 
Internet IP address is received from the external host 
server, the network address converting apparatus con- 
verts the destination of the received data to the particu- 
lar client's address defined in the local network. 
[0010] The network address converting apparatus 
preferably includes: data analyzing means which 
receives data transmitted between the external host 
server and a client and analyzes the type, the destina- 
tion, and the sender of the data; IP address assigning 
means which, if the data analyzing means determines 
that the received data is an Internet IP address assign- 
ment request signal sent from the external host server, 
selects one of a plurality of Internet IP addresses stored 
in advance in the IP address assigning means and 
assigns the selected Internet IP address to the client 
which is requested to be assigned an Internet IP 
address by the Internet IP address assignment request 
signal; address conversion table producing means 
which, each time said IP address assigning means 
assigns an Internet IP address to a client, stores in a 
relational fashion the Internet IP address assigned to 
said client and the client's address defined in said local 
network thereby producing an address conversion 
table; address conversion means which, each time the 
IP address assigning means assigns an Internet IP 
address to a client, sends the assigned Internet IP 
address to the sender of the Internet IP address assign- 
ment request signal, and which, if the data analyzing 
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means determines that the received data is addressed 
to the Internet IP address assigned to the client, con- 
verts the Internet IP address designating the destination 
of the data to the corresponding address defined in the 
local network by referring to the address conversion 5 
table. 

[001 1 ] According to another aspect of the invention, 
there is provided a network address converting appara- 
tus for converting a source address or a destination 
address included in data transmitted between an exter- 10 
nal host server connected to the Internet and a mobile 
terminal within a radio communication network system, 
the radio communication network system including a 
plurality of subnetworks each including at least one 
mobile terminal and at least one wireless server con- . is 
nected via radio communication to the at least one 
mobile terminal, the mobile terminal being movable 
among the plurality of subnetworks, each wireless 
server storing and managing the Internet IP address of 
a wireless server which controls a subnetwork in which 20 
one or more mobile terminals, for which the wireless 
server serves as the home server, are currently located, 
said network address converting apparatus being char- 
acterized in that: the network address converting appa- 
ratus is" provided for each wireless server; and the 25 
network address converting apparatus operates in such 
a manner that: when an inquiry signal about the current 
location of a particular mobile terminal is sent from an 
external host server to a home server of the particular 
mobile terminal, if the network address converting 30 
apparatus receives the inquiry signal, it notifies the 
external host server of the Internet IP address of the 
wireless server which controls a subnetwork in which 
the particular mobile terminals is currently located; 
when an assignment request signal requesting assign- 35 
ment of an Internet IP address to the particular mobile 
terminal is received from the external host server, the 
network address converting apparatus assigns an Inter- 
net IP address to the particular mobile terminal and noti- 
fies the external host server of the assigned Internet IP 40 
address; and when data addressed to the assigned 
Internet IP address is received from the external host 
server, the network address converting apparatus con- 
verts the destination of the received data to the particu- 
lar mobile terminal's address defined in the subnetwork 45 
in which the particular mobile terminal is currently 
located. 

[0012] Preferably, the network address converting 
apparatus includes: data analyzing means which 
receives data transmitted between the mobile terminal so 
and the external host server connected to the Internet 
and analyzes the type, the destination, and the sender 
of the data; current location retrieving and notifying 
means which, if the data analyzing means determines 
that the received data is an inquiry signal about the cur- ss 
rent location of a particular mobile terminal sent from 
the external host server, searches the mobile terminals 
stored in the respective wireless servers and the Inter- 



net IP addresses of wireless servers controlling subnet- 
works in which the respective terminals are currently 
located so as to detect the Internet IP address of the 
wireless server which controls the subnetwork in which 
the particular mobile terminal is currently located, and 
sends the detected Internet IP address to the sender of 
the inquiry signal; IP address assigning means which, if 
the data analyzing means determines that the received 
data is an Internet IP address assignment request sig- 
nal sent from the external host server, selects one of a 
plurality of Internet IP addresses stored in advance in 
the IP address assigning . means and assigns the 
selected Internet IP address to the mobile terminal 
which is requested to be assigned an Internet IP 
^address by the Internet IP address assignment request 
signal; address conversion table producing means 
which, each time the IP address assigning means 
assigns an Internet IP address to a mobile terminal, 
stores in a relational fashion the Internet IP address 
assigned to the mobile terminal and the mobile termi- 
nal's address defined in the subnetwork in which the 
mobile terminal is located; and an address converter 
which, each time the IP address assigning means 
assigns an Internet IP address to a mobile terminal, 
sends the assigned Internet IP address to the sender of 
the Internet IP address assignment request signal, and 
which, if the data analyzing means determines that the 
received data is addressed to the destination desig- 
nated by the Internet IP address assigned to the mobile 
terminal, refers to the address conversion table and 
converts the Internet IP address designating the.desti- 
nation of the data to the corresponding address defined 
in the subnetwork. ^, 
[001 3] According to another aspect of the invention, 
there is provided a computer readable storage medium 
storing a network address conversion program exe- 
cuted by a computer to convert a source address or a 
destination address included in data transmitted 
between an external host server connected to the Inter- 
net and a client within a local network, the network 
address conversion program including: a first step in 
which, when an assignment request signal requesting 
assignment of an Internet IP address of to particular cli- 
ent within the local network is received from the external 
host server, an Internet IP address is assigned to the 
particular client, and the assigned Internet IP address is 
sent to the external host server; and a second step in 
which, when data addressed to the Internet IP address 
assigned in the first step is received from said external 
host server, the network address converting apparatus 
converts the destination of the received data to said par- 
ticular client's address defined in the local network. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0014] 

Fig. 1 is a block diagram illustrating the general 
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construction of a communication network system 
including a network address converting apparatus 
according to a first embodiment of the invention; 
Fig. 2 is a block diagram illustrating the construction 
of the network address converting apparatus; 5 
Fig. 3 is a flow chart illustrating the operations per- 
formed by various parts of the communication net- 
work system to provide push-type information 
service; 

Fig. 4 is a block diagram illustrating a radio commu- io 
nication network system including a network 
address converting apparatus according to a sec- 
ond embodiment of the invention; 
Fig. 5 is a block diagram illustrating the construction 
of the network address converting apparatus; and is 
Fig. 6 is a flow chart illustrating the operations per- 
formed by various parts of the radio communication 
network system to provide push-type information 
service. 

20 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0015] The present invention is described in further 
detail with reference to preferred embodiments in con- 
junction with the accompanying drawings. 25 

FIRST EMBODIMENT 

[0016] Fig. 1 is a Schematic diagram illustrating a 
communication network system including a network 30 
address converting apparatus according to a first 
embodiment of the invention. In Fig. 1, reference 
numeral 1 denotes a host server which provides push- 
type information service to particular clients via the 
Internet 2. This host server 1 has an Internet IP address 35 
"212.20.20.20" (the Internet IP address is represented 
simply as IP in Fig. 1, and also in other figures). Refer- 
ence numeral 3 denotes a router for controlling the com- 
munication path such that data received via the Internet 
or a LAN which will be described later is transferred to a 40 
destination node. 

[0017] Reference numeral 4 denotes a LAN. Each 
node of this LAN is assigned an IP address (local IP 
address) "172.16.X.X" (where X is a value uniquely 
assigned to each node). Reference numeral 5 denotes 45 
a server of the LAN 4 (hereinafter, referred to as a LAN 
server) which controls communication between clients 
in the LAN 4 and also controls communication via the 
Internet 2 between a client in the LAN 4 and a server of 
another network connected to the Internet 2. so 
[0018] The LAN server 5 includes a network 
address converting apparatus (which will be described 
in detail later) whereby push-type information service 
from the host server 1 to clients in the LAN 4 is 
achieved. The LAN server 5 has an Internet IP address 55 
"202 .10.10.10" and also a local I P address ( represented 
as LIP in Fig. 1 and other figures) "172.16.10.10". 
[0019] Reference numerals 6 and 7 denote clients 



in the LAN 4. They have only local IP addresses, 
"172.16.10.98" and "172.16.10.99", respectively. Data 
transmitted via the communication network described 
above includes a header in which the Internet IP 
address or the local IP address indicating the destina- 
tion and the sender are described. 
[0020] The construction of the network address 
converting apparatus included in the LAN server 5 is 
described below with reference to Fig. 2. In Fig. 2, refer- 
ence numeral 10 denotes an input/output part which 
receives data from the Internet 2 or the LAN 4 and 
transfers it to the Internet 2 or the LAN 4 depending on 
the destination IP address described in the received 
data. A data analyzer 1 1 analyzes the sender, destina- 
tion and content of the data received via the input/output 
part 10 and determines whether or not the received 
data is a destination Internet IP address assignment 
request signal (hereinafter referred to simply as an 
assignment request signal) from the Internet 2. 
[0021] An assignment request signal is issued by 
an external host (the host server 1 in this specific exam- 
ple) which provides push-type information service to 
request a local network server (the LAN server 5 in this 
specific example) of a local network including a client to 
which information is to be supplied to assign an Internet 
IP address to that client. The assignment request signal 
includes at least (1) identification information indicating 
that the signal is an assignment request signal (herein- 
after referred to as assignment request identification 
information), and (2) information (local IP address in this 
example) indicating the client (client 6 or 7 in this exam- 
ple) to which the external host is going to supply infor- 
mation. 

[0022] The data analyzer 11 determines whether 
data received from the Internet 2 via the input/output 
part 10 includes assignment request information, 
thereby determining whether the received data is an 
assignment request signal. 

[0023] An IP address assigning unit 12 stores in 
advance a plurality of Internet IP addresses given to the 
LAN 4. When the data analyzer 1 1 determines that an 
assignment request signal has been received, the IP 
address assigning unit 12 selects one Internet IP 
address which is not used at present from the plurality 
of Internet IP addresses and assigns it to the client 
requested to be assigned an Internet IP address. 
[0024] An address conversion table producing unit 
13 includes an address conversion table in which the 
local IP address of the client requested to be assigned 
an Internet IP address and the Internet IP address 
assigned to that client are described in a relational fash- 
ion. Each time the IP address assigning unit 12 assigns 
an Internet IP address to a client requested to be 
assigned an address, the address conversion table pro- 
ducing unit 13 adds, to the address conversion table, 
the local IP address of the client and the Internet IP 
address assigned to that client in such a manner as to 
represent the correspondence between the local IP 
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address and the Internet IP address. 
[0025] If, in response to an assignment request sig- 
nal from an external host, new data representing the 
correspondence between a local IP address and an 
Internet IP address is added to the address conversion s 
table of the address conversion table producing unit 13, 
an address converter 14 sends, via the input/output part 
10, the Internet IP address assigned to the client 
requested to be assigned an Internet IP address to the 
external host which is the sender of the assignment 10 
request signal. 

[0026] In the case where the data analyzer 1 1 has 
determined that data received via the input/output part 
10 from the Internet 2 is not an assignment request sig- 
nal, the address converter 14 refers to the address con- is 
version table and converts the destination Internet IP 
address included in the data received from the external 
host to the corresponding local IP address of the client 
to which information is to be sent. The data received 
from the sender, that is the external host, is then trans- 20 
ferred together with the Internet IP address of the exter- 
nal host to the client designated by the resultant local IP 
address. 

[01327] In the communication network system 
described above, the operation performed by the host 25 
server 1 shown in Fig. 1 to provide push-type informa- 
tion service to the client 6 is described with reference to 
the flow chart shown in Fig. 3. Figs. 3A-3B are flow 
charts illustrating the operations of the host computer 1 , 
the LAN server 5, and the client 6, respectively. In Figs. 30 
3A-3B, broken-line arrows represent data flows. 
[0028] In the case where the host server 1 supplies 
information to the client 6, the host server 1 transmits, in 
step Sa1 shown in Fig. 3a, an assignment request sig- 
nal to request the LAN 5 to assign an Internet IP 35 
address to the client 6. If the LAN server 5 receives the 
assignment request signal, the data analyzer 11 ana- 
lyzes the received data in step Sb1 shown in Fig. 3B. 
[0029] The process then goes to step Sb2. If it is 
determined in step Sb2 that the received data is an 40 
assignment request signal, the process goes to step 
Sb3. On the other hand, it it is determined in step Sb2 
that the received data is not an assignment request sig- 
nal, the process goes to step Sb5. In this specific exam- 
ple, the LAN server 5 has received an assignment 45 
request signal, and thus the process goes to step Sb3. 
[0030] In step Sb3, the IP address assigning unit 1 2 
selects one Internet IP address which is not used at 
present from a plurality of Internet IP addresses stored 
in advance and assigns the selected Internet IP address so 
to the client 6. In response, the address conversion 
table producing unit 13 stores, into the address conver- 
sion table, the local IP address of the client 6 and the 
Internet IP address assigned by the IP address assign- 
ing unit 12 in such a manner as to represent the corre- 55 
spondence between the local IP address and the 
Internet IP address. 

[0031 ] After the address conversion table producing 



unit 1 3 has added, to the address conversion table, new 
data representing the correspondence between the 
local IP address and the Internet IP address, the proc- 
ess goes to step Sb4. In step Sb4, the address con- 
verter 14 sends the Internet IP address assigned to the 
client 6 to the host server 1 which sent the assignment 
request signal. 

[0032] If the host server 1 receives the Internet IP 
address assigned to the client 6 from the LAN server 5, 
the process goes to step Sa2. In step Sa2, the host 
server 1 transmits data to the received Internet IP 
address so as to supply data to the client 6. ' 
[0033] If the LAN server 5 receives this data, then in 
step Sb1 in Fig. 3b the data analyzer 1 1 analyzes the 
received data. In the subsequent step Sb2, the received 
data is determined not to be an assignment request sig- 
nal, and thus the process goes to step Sb5. 
[0034] In step 5b5, in accordance with the address 
conversion table of the address conversion table pro- 
ducing unit 13, the address converter 14 converts the 
source Internet IP address included in the received data 
analyzed by the data analyzer 1 1 to the corresponding 
local IP address of the client 6. - ?«* 

[0035] In the next step Sb6, the address converter 
14 transfers the data received from the host server 1 to 
the resultant local IP address, that is. the client 6 via the 
input/output part 10. Thus, in step Sc1 in Fig. 3C, the cli- 
ent 6 receives the data supplied from the host server 1 . 
[0036] In the example described above, the host 
server 1 supplies information to the client 6. However, 
the client 6 and other clients controlled by the'LAN 
server 5 may also receive information from the? host 
server 1 in a similar manner. 

[0037] Furthermore, in the communication network 
system descried above, when an access request to an 
external host (host server having an IP address other 
than "1 72.1 6.X. X") is issued by the client 6 or 7, the net- 
work address converting apparatus in the LAN server 5 
may perform a process similar to the conventional NAT 
process. In this case, when the data analyzer 11 ana- 
lyzes data received from the client in the LAN via the 
input/output part 10, it determines, from the destination 
IP address and the source IP address included in the 
data, that the data is an access request to an external 
host computer. 

[0038] In response, the IP address assigning unit 
12 assigns an Internet IP address to the client which 
has issued the access request, and the address conver- 
sion table producing unit 13 produces a corresponding 
address conversion table. The address converter 14 
converts the source IP address included in the data 
transmitted from the client to the Internet IP address 
assigned by the IP address assigning unit 12. The 
resultant Internet IP address is sent to the host server 
requested to be accessed. 

[0039] Subsequently, the address converter 14 
refers to the address conversion table and converts the 
destination IP address of data transmitted from the host 
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computer to the client into the local IP address of that 
client. On the other hand, when data is transmitted from 
the client to the host server, the address converter 14 
converts the source IP address of the data to the 
assigned Internet IP address. Thus, it becomes possi- 
ble for the client and the host server to communicate 
with each other 

[0040] In the first embodiment, as described above, 
if the server which controls the local network receives 
an assignment request signal from an external host, the 
server assigns an Internet IP address to a client to 
which the external host is going to supply information. 
The server then produces an address conversion table 
and notifies the external host of the assigned Internet IP 
address. 

[0041 ] After that, the external host transmits data to 
the acquired Internet IP address. When the server 
receives the data from the external host, the server con- 
verts the destination Internet IP address included in the 
received data to the local IP address of the client by 
referring to the address conversion table and transfers 
the data received from the external host to the client. 
Thus, this technique makes it possible to provide push- 
type information service to a particular client which 
belongs to a local network and which has no Internet IP 
address. 

SECOND EMBODIMENT 

[0042] Referring to rigs. 4 and 5, a second embodi- 
ment of a network address converting apparatus 
according to the present invention is described below. 
Fig. 4 is a schematic diagram illustrating a radio com- 
munication network system including the network 
address converting apparatus according to the second 
embodiment of the invention. In this figure, similar parts 
to those of the communication network system in Fig. 1 
are denoted by similar reference numerals, and they are 
not described here in further detail. The radio communi- 
cation system shown in Fig. 4 is different from the com- 
munication system shown in Fig. 1 in the following 
respects. 

[0043] Wireless servers 21 -1 to 21 -3 are connected 
to a router 3, and they controls subnetworks 20-1 to 20- 
3, respectively. Each wireless server has its own Inter- 
net IP address and local IP address defined in the cor- 
responding subnetwork under the control of that 
wireless server. Wireless base transceivers 22-1 to 22- 
3 are connected to the respective wireless servers 21-1 
to 21 -3. A plurality of wireless base transceivers may be 
connected to each wireless server, although in Fig. 4, 
only one wireless base transceiver is connected to each 
wireless server for simplicity of illustration. 
[0044] A mobile terminal 23 is connected via radio 
communication to one of the wireless base transceivers 
22-1 to 22-3 so as to communicate with a corresponding 
one of the wireless server 21-1 to 21-3. There are a 
large number of mobile terminals in each subnetwork, 



although only one mobile terminal 23 is shown in Fig. 4 
for simplicity. Thus, in this case, mobile terminals 
located in the service areas of the respective wireless 
base transceivers are clients in the corresponding sub- 

s networks. 

[0045] Each mobile terminal belongs to a particular 
wireless server (hereinafter referred to as a home 
server). Each wireless server monitors the current loca- 
tion of each mobile terminal belonging to it. For exam- 

w pie, when the wireless server 21-1 is the home server of 
the mobile terminal 23 shown in Fig. 23, if the mobile 
terminal 23 moves from the communication area of the 
wireless base transceiver 22-1 into the communication 
area of the wireless base transceiver 22-2, the mobile 

is terminal 23 transmits its identification number uniquely 
assigned to it and the IP address of the home server 
(wireless server 21 -1 ) to the wireless server 21-2 via the 
wireless base transceiver 22-2 for authentication and 
registration. 

20 [0046] In the authentication and registration proc- 
ess, the wireless server 21-2 selects one of IP 
addresses available in the subnetwork 20-2 which is 
under the control of the wireless server 21-2 and 
assigns it to the mobile terminal 23. The selected IP 

25 address is sent to the mobile terminal 23. 

[0047] The wireless server 21-2 determines 
whether the identification number received during the 
authentication and registration process is the identifica- 
tion number of a mobile terminal belonging to the wire- 

30 less server 21-2. If it is determined that the mobile 
terminal does not belong to the wireless server 21-2, 
the wireless server 21-2 transmits the identification 
number of the mobile terminal 23 to the destination des- 
ignated by the IP address (detected during the authen- 

35 tication and registration process) of the home server 
(the wireless server 21-1 in this example) of the mobile 
terminal 23 via the Internet 2. ' - 
[0048] If the wireless server 21-1 receives this iden- 
tification number, the wireless server 21-1 stores the 

40 received identif ication number and the IP address of the 
wireless server 21-2 in relation to each other. In this 
way, the current location (the communication area of the 
wireless base transceiver 2-2 in this example) of the 
mobile terminal 23 is detected. Similarly, the current 

45 locations of all mobile terminals belonging to a wireless 
server can be detected, if the identification numbers of 
all mobile terminals belonging to the respective wireless 
servers serving as home servers and the Internet IP 
addresses of wireless servers which control subnet- 

50 works in which the respective mobile terminals are cur- 
rently located are stored in a relational fashion in current 
mobile terminal location memories provided in the 
respective wireless servers. 

[0049] Referring to Fig. 5, the construction of a net- 
55 work address converted provided in each wireless 
server 21 -1 to 21-3 is described below. In Fig. 5, similar 
parts to those of the network address converting appa- 
ratus shown in Fig. 2. are denoted by similar reference 
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numerals and they are not described here in further 
detail. The network address converting apparatus of the 
present embodiment is different from that shown in Fig. 
2 in that the data analyzer 1 1 determines not only 
whether received data is an assignment request signal 5 
but also whether the received data is an inquiry signal 
about the current location of a mobile terminal (the data 
analyzer of the present embodiment is denoted by 1 1 ' to 
distinguish the difference). 

[0050] To make an inquiry about the current loca- 10 
tion of that mobile terminal, a current location inquiry 
signal is output by the host server 1 to the home server 
of a mobile terminal to which the host server 1 is going 
to supply information. The current location inquiry signal 
includes at least (1) identification information indicating is 
that the signal is a current location inquiry signal (here- 
inafter referred to as inquiry identification information), 
and (2) the identification number (uniquely assigned to 
each mobile terminal, and different from the IP address) 
of the mobile terminal to which information is to be sup- 20 
plied. 

[0051] The network address converting apparatus 
of the present embodiment includes a current location 
retrieving unit 15. When the data analyzer. 11' deter- 
mines that the received data is a current mobile terminal 25 
location inquiry signal, the current location retrieving 
unit 15 searches the current mobile terminal location 
memory (denoted by reference numeral 25 in Fig. 5) in 
accordance with the identification number included in 
the current location inquiry signal so as to detect the 30 
Internet IP address corresponding to the identification 
number. The detected Internet IP address is sent via the 
input/output part 10 to the host server which issued the 
current location inquiry signal. 

[0052] Referring to the flow chart shown in Fig. 6, 35. 
the operations of various parts in the radio communica- 
tion network system are described below for the case 
where the host server 1 connected to the Internet 2 pro- 
vides push-type information service to the mobile termi- 
nal. 23 shown in Fig. 4. The operation of the wireless 40 
server 21-1 serving as the home server of the mobile 
terminal 23 is shown in the flow chart of Frg. 6A. Simi- 
larly, the operations of the^host server 1 , the wireless 
server 21-2, and the mobile terminal 23 are shown in 
the flow charts of Figs. 6B, 6C, and 6D, respectively In 45 
these flaw charts, broken-line arrows denote various 
dataflows. 

[0053] When the host server 1 supplies information 
to the mobile terminal 23, the host server 1 outputs, in 
step Sd1 in Fig. 6B, a current location inquiry signal to so 
the wireless server 21-1 serving as the home server of 
the mobile terminal 23. In response, in step Se1 in Fig. 
6A, the data analyzer 11' of the wireless server 21-1 
analyzes the received data. . . . 
[0054] In the next step Se2. it is determined 55 
whether or not the received data is a current location 
inquiry signal. If it is determined that the received data 
is a current location inquiry signal, that is, if the result of 



the decision step Se2 is "Yes ", the process goes to step 
Se3. In this specific example, the wireless server 21-1 
has received a current location inquiry signal, and thus 
the result in step Se2 is "Yes", and the process goes to 
step Se3. The operation performed when it is deter- 
mined in step Se2 that the received data is not a current 
location inquiry signal will be descried later. 
[0055] In step Se3, the current location retrieving 
unit 15 searches the current mobile terminal location 
memory 25 in accordance with the identification number 
included in the current location inquiry signal. In step 
. Se4, the current location retrieving unit 15 detects the 
Internet IP address (the Internet IP address of the wire- 
less server 21-2 in this specific example) corresponding 
to the identification number included in the current loca- 
tion inquiry signal and sends the detected Internet IP 
address to the host server 1 . 

[0056] Then in step Sd2 of Fig. 6B, the host server 
1 transmits an assignment request signal to the wireless 
server 21-2, controlling the subnetwork 20-2 in which 
the mobile terminal 23 is currently located, to assign an 
Internet IP address to the mobile terminal 23. If the wire- 
less server 21-2 receives the assignment request sig- 
nal, the data analyzer 1 V analyzes the received data in 
step Sf1 shown in Fig. 6C. - 
[0057] The process then goes to step Sf2 to deter- 
mine whether the received data is a current location 
inquiry signal. If yes. then step Se3 and the following 
steps are performed as described above. If the result of 
decision step Sf2 is "No", that is, if it is determined in 
step Sf2 that the received data is not a current location 
inquiry signal, then the process goes to step Sf3.^ 
[0058] The operations performed by the wireless 
servers 21 -1 to 21 -3 are similar to each other. For-exam- 
ple, steps Se1 and Se2 shown in Fig. 6A are the same 
as steps Sf1 and Sf2 shown in Fig. 6C. Therefore, when 
the wireless server 21-2 makes a decision in step Sf2 
shown in Fig. 6C in the affirmative, step Se3 and the fol- 
lowing steps shown in Fig. 6A are performed. On the 
other hand, in the wireless server 21 -1 , if the decision in 
step Se2 shown in Fig. 6A is negative, step Sf3 and the 
following steps are performed as will be described 
below. 

[0059] That is, when it is determined in step Sf2 that 
the received data is not a current location inquiry signal, 
the process goes to step Sf3 to further determine 
whether the received data is an assignment request sig- 
nal. If yes, that is, if the received data is an assignment 
request signal, then the process goes. to step Sf4. On 
the other hand, if it is determined in step Sf3 that the 
received data is not an assignment request signal, the 
process goes to step Sf6. In this specific example, 
because the wireless server 21-2 has received an 
assignment request signal, the process goes to stop 
Sf4. 

[0060] In step Sf4, the IP address assigning unit 12 
selects one Internet IP address which is not used at 
present from a plurality of Internet IP addresses stored 



BNSDOCID: <EP 10O3315A2J_> 



13 



EP 1 003 315 A2 



14 



in advance and assigns the selected Internet IP address 
to the mobile terminal 26. In response, the address con- 
version table producing unit 13 stores, into the address 
conversion table, the IP address of the mobile terminal 
23 and the Internet IP address assigned by the IP 5 
address assigning unit 12 in relation to each other. 
[0061 ] After the address conversion table producing 
unit 13 has added, to the address conversion table, new 
data representing the correspondence between the 
local IP address and the Internet IP address, the proc- 10 
ess goes to step Sf5, and the address converter 14 
sends the Internet IP address assigned to the mobile 
terminal 23 to the host server 1 which sent the assign- 
ment request signal. 

[0062] If the host server 1 receives the Internet IP is 
address assigned to the mobile terminal 23 6 from the 
wireless server 21-2, then, in the next step Sd3 shown 
in Fig. 6A, the host server 1 sends data to the received 
Internet IP address to supply the data to mobile terminal 
23. 20 
[0063] If the wireless server 21 -2 receives this data, 
the data analyzer 1 1 ' analyzes the received data in step 
Sf1 shown in Fig. 6C. In this specific case, the data 
received by the wireless server 21-2 is neither a current 
location inquiry signal nor an assignment request sig- 25 
nal, and thus both steps Sf2 and Sf3 make a negative 
decision. 

[0064] Then in step Sf6, in accordance with the 
address conversion table of the address conversion 
table producing unit 13, the address converter 14 con- 30 
verts the destination Internet IP address included in the 
received data analyzed by the data analyzer 1 1 * to the 
corresponding IP address of the mobile terminal 23. 
[0065] In the next step Sf7, the address converter 
1 4 transfers the data received from the host server 1 to 35 
the resultant local IP address, that is, the mobile termi- 
nal 23 via the input/output part 10 and the wireless base 
transceiver 22-2. Thus, in step Sg1 in Fig. 6D, the 
mobile terminal 23 receives the data supplied from the 
host server 1 . 40 
[0066] In the case where the mobile terminal 23 has 
moved from the communication area of the wireless 
base transceiver 22-2 into the communication area of 
the wireless base transceiver 22-3, the wireless server 
21-1 can detect the new location of the mobile terminal 45 
23 when the mobile terminal 23 performs an authentica- 
tion and registration operation. The wireless server 31- 
3 which controls the subnetwork 20-3 may perform the 
process shown in Fig. 6C, and thus the push-type infor- 
mation service to the mobile terminal 23 may be contin- so 
ued. 

[0067] In the case where the mobile terminal 23 is 
located in the subnetwork 20-1 under the control of the 
wireless server 21 -1 (home server of the mobile termi- 
nal 23). steps Se1 and Se2 shown in Fig. 6A are per- 55 
formed in the wireless server 21-1 and then step Sf3 
and the following steps shown in Fig. 6C are performed. 
Thus, also in this case, the host server 1 can provide the 



push-type information service to the mobile terminal 23. 
[0068] The network address converting apparatus 
constructed in the manner described above with refer- 
ence to fig. 2 or 5 may be provided separately outside 
the LAN server 5 or the wireless servers 21-1 to 21-3 
thereby achieving the functions of the network address 
converting apparatus described in the first or second 
embodiment. 

[0069] A program implementing the process 
described above with reference to Fig. 3B or Fig. 6A or 
6C may be stored on a computer readable storage 
medium. The program may be loaded from the storage 
medium onto a computer system and may be executed 
so as to perform the network address conversion proc- 
ess. 

[0070] Herein the "computer system" may include 
an OS and hardware such as a peripheral device. The 
"computer readable storage medium" is used herein to 
refer to a wide variety of storage media. They include a 
removable/portable medium such as a floppy disk, a 
magneto-optical disk, a ROM, a CD-ROM, etc., and a 
storage device such as a hard disk installed in a compu- 
ter system. Furthermore, the "computer readable stor- 
age medium" also includes a medium which 
dynamically stores a program for a short time, such as 
an Internet network, a telephone line, and other commu- 
nication lines, via which a program is transmitted. In this 
case, a storage medium such as a volatile memory 
which is installed in a computer system serving as a 
server or a client and which stores a program for a cer- 
tain period of time is also a "computer readable storage 
medium." 

[0071] the "program" may be a program which 
implements some part of the functions described above. 
Furthermore, the "program" may be such a program 
which is combined with a program which has been 
already installed on a computer system to implement 
the functions described above. 

[0072] Furthermore, in the computer readable stor- 
age medium on which the network address conversion 
program for converting the destination address of 
received data is stored, the network address conversion 
program may include the steps of: 

receiving data transmitted between an external 
host server and a client and analyzing the type, the 
destination, and the sender of the data; 
if it is determined in the data analyzing step that the 
received data is an Internet IP address assignment 
request signal sent from the external host server, 
selecting one of a plurality of Internet IP addresses 
stored in advance and assigning the selected Inter- 
net IP address to the client which is requested to be 
assigned an Internet IP address by the Internet IP 
address assignment request signal; 
each time an Internet IP address is assigned to the 
client, storing in a relational fashion the Internet IP 
address assigned to the client and the client's 
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address defined in the local network thereby pro- 
ducing an address conversion table; and 
each time said IP address assigning means 
assigns an Internet IP address to the client, send- 
ing the assigned Internet IP address to the sender s 
of the Internet IP address assignment request sig- 
nal, and if it is determined in the analyzing step that 
the received data is addressed to the Internet IP 
address assigned to the client, converting the Inter- 
net IP address designating the destination of the . w 
data to the corresponding address defined in the 
local network by referring to the address conversion 
table. 

[0073] The network address conversion program is 
may be a program for converting a source address or a 
destination address included in data transmitted 
between an external host server connected to the Inter- 
net and a mobile terminal within a radio communication 
network system, the radio communication network sys- 20 
tern including a plurality of subnetworks each including 
at least one mobile terminal and at least one wireless 
server connected via radio communication to the at 
least one mobile terminal, the mobile terminal being 
movable among the plurality of subnetworks, each wire- 25 
less server storing and managing the Internet IP 
address of a wireless server which controls a subnet- 
work in which one or more mobile terminals, for which 
the wireless server serves as the home server, are cur- 
rently located, the network address conversion program 30 
including the steps of: if an inquiry signal about the cur- 
rent location of a particular mobile terminal sent from an 
external host server to a home server of the particular 
mobile terminal is received, notifying the external host 
server of the Internet IP address of the wireless server 35 
which controls a subnetwork in which the particular 
mobile terminals is currently located; when an assign- 
ment request signal requesting assignment of an Inter- 
net IP address to the particular mobile terminal is 
received from the external host server, assigning an 40 
Internet IP address to the particular mobile terminal and 
notifying said external host server of the assigned Inter- 
net IP address; and when data addressed to the 
assigned Internet IP address is received from the exter- 
nal host server, converting the destination of the 45 
received data to the particular mobile terminal's address 
defined in the subnetwork in which the particular mobile 
terminal is currently located. 

[0074] .The network address conversion program 
may indude the steps of: receiving data transmitted so 
between a mobile terminal and an external host server 
connected to the Internet and analyzing the type, the 
destination, and the sender of the data; if it is deter- 
mined in the analyzing step that the received data is an 
inquiry signal about the current location of a particular ss 
mobile terminal sent from the external host server, 
searching the mobile terminals stored in the respective 
wireless servers and the Internet IP addresses of wire- 



less servers controlling subnetworks in which the 
respective terminals are currently located so as* to 
detect the Internet IP address of the wireless server 
which controls the subnetwork in which the particular 
mobile terminal is currently located, and sending the 
detected Internet IP address to the sender of the inquiry 
signal; if it is determined in the analyzing step that the 
received data is an Internet IP address assignment 
request signal sent from the external host server, select- 
ing one of a plurality of Internet IP addresses stored in 
advance and assigning the selected Internet IP address 
to the mobile terminal which is requested to be 
assigned an Internet IP address by the Internet IP 
address assignment request signal; each an Internet IP 
address is assigned to a mobile terminal, storing in a 
relational fashion the Internet IP address assigned to 
the mobile terminal and the mobile terminal's address 
defined in the subnetwork in which the mobile terminal 
is located; and each time an Internet IP address is 
assigned to the mobile terminal, sending the assigned 
Internet IP address to the sender of the Internet IP 
address assignment request signal, and, if it is deter- 
mined in the analyzing step that the received data is 
addressed to the destination designated by the Internet 
IP address assigned to the mobile terminal, referring to 
the address conversion table and converting the Inter- 
net IP address designating the destination of the data to 
the corresponding address defined in the subnetwork. 
[0075] As described above, the present invention 
has the great advantages. That is, in the present inven- 
tion, in response to an assignment request signal from 
an external host, a server which controls a local network 
assigns an Internet IP address to a client to which the 
external host wants to supply information, and produces 
an address conversion table/The external host is noti- 
fied of the Internet IP address assigned to the client. 
The external host sends data to the destination desig- 
nated by the acquired Internet IP address. In the server, 
the destination Internet IP address included in the 
received data is converted to the corresponding local IP 
address of the client by referring to the address conver- 
sion table. The data received from the external host is 
then transferred to the client designated by the local IP 
address. Thus, it is possible to provide push-type infor- 
mation, service to the particular client located within the 
local network and having no Internet IP address. 
[0076] Furthermore, in a radio communication net- 
work system including a plurality of subnetworks each 
including at least one mobile terminal and wireless 
server connected to each other via radio communica- 
tion, the mobile terminal being movable among the plu- 
rality of subnetworks, each wireless server storing and 
managing the Internet IP address of a wireless server 
which controls a subnetwork in which one or more 
mobile terminals, for which the wireless server serves 
as the home server, are currently located, communica- 
tion between a mobile terminal within a subnetwork 
under the control of a wireless server is controlled such 
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that: when an inquiry signal about the current location of 
a particular mobile terminal sent from an external host 
server to a home server of a particular mobile terminal 
is received, the external host server is notified of the 
Internet IP address of the wireless server which controls 
a subnetwork in which the particular mobile terminals is 
currently located; and when an assignment request sig- 
nal requesting assignment of an Internet IP address to 
the particular mobile terminal is received from the exter- 
nal host server, an Internet IP address is assigned to 
the particular mobile terminal, and the external host 
server is notified of the assigned Internet IP address, 
thereby n aking it possible to provide push-type informa- 
tion service to a client of the radio communication net- 
work in which the client is connected to a server via 
radio communication and is allowed to move among the 
plurality of subnetworks. 

Claims 

1. A network address converting apparatus for con- 
verting a source address or a destination address 
included in data transmitted between an external 
host server 1 connected to the Internet 2 and a cli- 
ent 6 or 7 within a local network 4, said network 
address converting apparatus being characterized 
in that: 

when an assignment request signal requesting 
assignment of an Internet IP address to a par- 
ticular client within said local network 4 is 
received from said external host server 1 , said 
network address converting apparatus assigns 
an Internet IP address to said particular client 
and notifies said external host server 1 of said 
assigned Internet IP address; and 
when data addressed to said assigned Internet 
IP address is received from said external host 
server 1, said network address converting 
apparatus converts the destination of the 
received data to said particular client's address 
defined in the local network 4. 

2. A network address converting apparatus according 
to Claim 1, comprising: 

data analyzing means 1 1 which receives data 
transmitted between said external host server 
1 and a client 6 or 7 and analyzes the type, the 
destination, and the sender of said data; 
IP address assigning means 12 which, if said 
data analyzing means 1 1 determines that said 
received data is an Internet IP address assign- 
ment request signal sent from said external 
host server 1 , selects one of a plurality of Inter- 
net IP addresses stored in advance in said IP 
address assigning means 12 and assigns the 
selected Internet IP address to the client which 



is requested to be assigned an Internet IP 
address by said Internet IP address assign- 
ment request signal; 

address conversion table producing means 13 
s for producing an address conversion table in 

such a manner that each time said IP address 
assigning means 12 assigns an Internet IP 
address to a client 6 or 7, said address conver- 
sion table producing means 13 stores in a rela- 
te tional fashion said Internet IP address 
assigned to said client and the client's address 
defined in said local network 4; and 
address conversion means which, each time 
said IP address assigning means 12 assigns 
15 an Internet IP address to a client 6 or 7, sends 
the assigned Internet IP address to the sender 
of said Internet IP address assignment request 
signal, and which, if said data analyzing means 
11 determines that said received data is 
20 addressed to the Internet IP address assigned 
to said client, converts the Internet IP address 
designating the destination of said data to the 
corresponding address defined in said local 
network 4 by referring to said address conver- 
ts - sion table. 

3. A network address converting apparatus for con- 
verting a source address or a destination address 
included in data transmitted between an external 

30 host server 1 connected to the Internet 2 and a 
mobile terminal 23 within a radio communication 
network system, said radio communication network 
system including a plurality of subnetworks 20-1 to 
20-3 each including at least one mobile terminal 23 

35 and at least one wireless server 21-1, 21-2, or 21-3 
connected via radio communication to said at least 
one mobile terminal 23, said mobile terminal 23 
being movable among said plurality of subnetworks 
20-1 to 20-3, each wireless server 21-1, 21-2, or 

40 21-3 storing and managing the Internet IP address 
of a wireless server 21 -1 , 21 -2, or 21 -3 which con- 
trols a subnetwork in which one or more mobile ter- 
minals, for which the wireless server serves as the 
home server, are currently located, said network 

45 address converting apparatus being characterized 
in that: 

said network address converting apparatus is 
provided for each said wireless server 21-1, 
so 21-2, or 21-3; and said network address con- 

verting apparatus operates in such a manner 
that: 

when an inquiry signal about the current loca- 
tion of a particular mobile terminal is sent from 
55 an external host server 1 to a home server of 

said particular mobile terminal, if said network 
address converting apparatus receives said 
. inquiry signal, it notifies said external host 
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server 1 of the Internet IP address of the wire- 
less server21-1, 21-2, or21-3 which controls a 
subnetwork in which said particular mobile ter- 
minals is currently located; 

when an assignment request signal requesting 5 
assignment of an Internet IP address to said 
particular mobile terminal is received from said 
external host server 1, said network address 
converting apparatus assigns an Internet IP 
address to said particular mobile terminal and 10 
notifies said external host server 1 of said 
assigned Internet IP address; and 
when data addressed to said assigned Internet 
IP address is received from said external host 
server 1, said network address converting 15 
apparatus converts the destination of the 
received data to said particular mobile termi- 
nal's address defined in the subnetwork in 
which said particular mobile terminal is cur- 
rently located. 20 

4. A network address converting apparatus according 
to Claim 3, comprising: 

data analyzing means 1 1 which receives data 25 
transmitted between said mobile terminal and 
said external host server 1 connected to the 
Internet 2 and analyzes the type, the destina- 
tion, and the sender of said data; 
current location retrieving and notifying means 30 
15 which, if said data analyzing means 11 
determines that said received data is an inquiry 
signal about the current location of a particular 
mobile terminal sent from said external host 
server 1 , searches the mobile terminals stored 35 
in the respective wireless servers 21-1, 21-2, 
and 21 -3 and the Internet IP addresses of wire- 
less servers 21-1 to 21-3 controlling subnet- 
works 20-1 to 20-3 in which the respective 
terminals are currently located so as to detect 40 
the Internet IP address of the wireless server 
which controls the subnetwork in which said 
particular mobile terminal is currently located, 
and sends the detected Internet IP address to 
the sender of said inquiry signal; 45 
IP address assigning means 12 which, if said 
data analyzing means 1 1 determines that said 
received data is an Internet IP address assign- 
ment request signal sent from said external 
host server 1 , selects one of a plurality of Inter- 50 
net IP addresses stored in advance in said IP 
address assigning means 12 and assigns the 
selected Internet IP address to the mobile ter- 
minal which is requested to be assigned an 
Internet IP address by said Internet IP address 55 
assignment request signal; 
address conversion table producing means 1 3 
which, each time said IP address assigning 



means 12 assigns an Internet IP address to a 
mobile terminal 23, stores in a relational fash- 
ion said Internet IP address assigned to said 
mobile terminal and the mobile terminal's 
address defined in the subnetwork in which 
said mobile terminal is located; and 
an address converter 14 which, each time said 
IP address assigning means 12 assigns an 
Internet IP address to a mobile terminal, sends 
the assigned Internet IP address to the sender 
of said Internet IP address assignment request 
signal, and which, if said data analyzing means 
11 determines that the received data is 
addressed to the destination designated by the 
Internet IP address assigned to said mobile ter- 
minal, refers to said address conversion table 
and converts the Internet IP address designat- 
ing the destination of said data to the corre- 
sponding address defined in said subnetwork. 

5. A computer readable storage medium storing a net- 
work address conversion program executed by a 
computer to convert a source address or a destina- 
tion address included in data transmitted between 
an external host server 1 connected to the Internet 
2 and a client 6 or 7 within a local network 4, said 
network address conversion program including: 

a first step in which, when an assignment 
request signal requesting assignment of an 
Internet IP address to a particular client within 
said local network 4 is received from said "exter- 
nal host server 1, an Internet IP address is 
assigned to said particular client, and^ said 
assigned Internet IP address is sent to said 
external host server 1 ; and 
a second step in which, if data addressed to the 
destination designated by the Internet IP 
address assigned in said first step is received, 
the destination at said received data is con- 
verted to said particular client's address 
defined in said local network 4. 
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